Background Nasal polyposis and chronic rhinosinusitis is much debated subject. Generally speaking, nasal
Introduction
asal polyps are always associated with paranasal sinus pathology. There is hyperplasia of the maxillary mucous membrane and the ethmoidal cells are filled with polypoid mucous membrane. This pathology may not necessarily result in symptoms, but it can cause a feeling of congestion and may also increase the tendency to bacterial infection, especially following a common cold. When polyps develop in children, it can cause widening of the ethmoidal cells, and flattening and broadening of the nasal bridge (frog nose) (1) . Patients with severe nasal polyposis and blood eosinophilia often have, or will develop, asthma (30  percent) and/or non-steroidal antiinflammatory drugs (NSAID) intolerance (15%). Most patients develop asthma before polyps. When ingestion of NSAID within minutes to a few hours has resulted in rhinitis, asthma, skin itching or urticaria, then the diagnosis is made.
N
In case of doubt, a challenge test with acetylsalicylic acid may be necessary (1) . Large polyps can be identified by simple rhinoscopy. Rigid scope is the preferred examination, as it can diagnose small polyps in the middle meatus and give a superior assessment of the extent of the disease and of anatomical abnormalities (1) (Table 1) . Computerized tomography (CT) scan of the nose and paranasal sinuses gives an excellent demonstration of the anatomy and pathology.
It is indicated in all cases before endoscopic surgery. In addition, it is used for staging of the disease (1) ( Table 2) . (2) . Invasive disorders include: (i) Acute fulminate necrotizing form is the classic fungal infection epitomized by 'Mucormycosis'. Patients typically are immunosuppressed, and the infection leads to widespread facial and paranasal tissue necrosis that has high morbidity and mortality, (ii) Chronic invasive fungal rhinosinusitis. It has often been reported in diabetics and commonly leads to periorbital tissue invasion and the 'orbital apex syndrome. Surgical resection and systemic antifungal drugs are required, but the infection may recur and is difficult to treat and (iii) Granulomatous invasive fungal sinusitis, indolent fungal sinusitis and primary paranasal granuloma (2) . Here, the fungal infection is more localized to the superficial sinus mucosa and is well contained within a robust granulomatous inflammatory process. Sinus mucosal resection may be curative, but systemic antifungal drugs are commonly used postoperatively to assure complete resolution of fungal infection once the histopathological diagnosis is available (2) . The second type is noninvasive fungal rhinosinusitis. This includes fungal ball 'sinus mycetoma' and allergic fungal rhinosinusitis (AFRS). (i) Fungal ball is a multitude of fungal hyphae that compressed into a thick exudate within a sinus lumen. (ii) Allergic fungal rhinosinusitis. It is defined as an immunocompetent patient with an allergy to fungus. Since initial publications, approximately 7% of all chronic rhinosinusitis cases requiring surgery have been diagnosed as AFRS; the fungi, which are the cause of the hypersensitivity reside in the mucin and provide continued stimulation (2) .
This study designed to determine the frequency of AFRS among patients having nasal polyposis.
Methods
A prospective study of 60 selected patients was conducted in the ENT Department at AlImamein A-Kadhimein Medical City, Baghdad from December 2012 to December 2013. All patients were with nasal polyposis between 11 to 60 years old. Immuncompromised patients were excluded from this study. Thorough history, full ENT examination including nasal endoscopy under local anesthesia using 0° and 30° rigid Hopkins telescope, radiological examination and laboratory investigations were done to all of them. CT scans of the nose and paranasal sinuses axial and coronal (3 mm) slice, over the osteomeatal complex, revealed a mass in the nasal cavity, osteomeatal complex obstruction, anterior ethmoid sinus opacification, posterior ethmoid sinus opacification, frontal sinus opacification, sphenoid sinus opacification, concha bullosa, septal, agger nasi, erosion in lamina papyracea, erosion base of skull, Haller cell, Onodi cell, supra-orbital cell, carotid canal dehiscence, mucocele, abnormal uncinate process were detected. All patients had chest x-ray. All patients were sent for skin prick test. Total IgE was measured for all of them. Routine investigations were done for all patients who underwent nasal surgery under general anasthesia. Patients treated medically two week prior to surgery, with: 1. Oral Amoxicillin/clavulanic acid, 40 mg/kg/day, (tds). with maximal adult dose of 500/125 amoxicillin/clavulanic acid (tds). 2. Penicillin allergic patients were treated with clarithromycin 250 two times daily. 3. Oral steroid (prednisolone 5 mg tablet) in a dose of 0.5-1 mg/kg body weight (tds) maximal dose of 60mg /day (if there is no contraindication). 4. Intranasal steroid: Budesonide (Rhinocort R) for adults and children above 12 years in a dose of 64 micrograms (1 spray) each nostril twice daily. All patients were underwent endoscopic sinus surgery under general anesthesia. Fifteen minutes before the patient enter the theater, a cotton pledge soaked with 50/50 of 1% xylometazoline and 2% lidocain, introduced into nasal cavity. Using rigid Hopkins rod endoscope (0° and 30°) with camera connected to the monitor, the nasal cavity was examined. Mucin collected initially by large syringe with a suction tube. The inflamed tissue and polyps was removed and collected in a salinemoistened sterile bottle. By gentle medialization of the middle turbinate, the middle meatus exposure improves. If this was not enough, the tissue on the lateral side of the middle turbinate was removed using tissue shaver. Next, uncinectomy was performed via an incision with the sharp end of freer elevator or a sickle knife. The incision was placed at the most anterior portion of the uncinate process, which is softer on palpation in comparison to the firmer lacrimal bone, where the nasolacrimal duct is located. Then, a Blakesley forceps is used to grasp the free uncinate edge and remove it. The remaining parts of the uncinate were then removed with great care to avoid unnecessary damage to the mucosa. After that 30° endoscope is used to identify the maxillary ostium then middle meatal antrostomy was done if required. The ethmoidal bulla was opened, identification of the basal lamella of the middle turbinate and then opening of the posterior ethmoid cells if it was indicated by CT scan. Entering the frontal recess or the sphenoid sinuses was not done unless these sinuses were involved in CT scan. All tissues were removed, kept in 10% formalin and sent for histopathological examination using H&E, revealed mucinous background &often took a chondroid appearance, while eosinophils and Charcot-Leyden crystals are heavily stained and become easily detectable. Histopathological study remains the most reliable indicator of AFRS even better than positive fungal culture as a positive fungal culture does not confirm the diagnosis of AFRS, nor does a negative culture exclude it. For example, fungi may proliferate as saprophytic growth in diseased sinuses. Again, fungal culture was not done in our setting due to the lack of mycology department in the hospital.
Results
Concerning the age factor which was range from (11-60) years. The highest number with nasal polyposis was seen in patients aged 50-60 years old with mean age (41.3) and SD (±13.7) (Fig. 1 ). There were 22 females (36.7%) and 38 males (63.3%). The male:female ratio was 1.7:1 with nasal polyposis while it was 1.3:1 with rhinosinusitis.
The most common symptom was nasal obstruction (90%) (fig. 2) . Endoscopically, mucosal congestion is the commonest finding while septal spur is the least presentation 13.3% ( fig. 3 ). On CT scan, mucosal thickening, osteomeatal complex obstruction and diffuse opacities were found in all cases (100%). Forty-eight (80%) of patients had more than three sinus involvement sites in patients with sinus polyposis ( fig. 4) , while mucosal thickening with sinus expansion in majority of AFRS patients but the least as bone erosion ( fig. 5 ).
Concerning the laboratory diagnosis, fungal elements were found in 7 patients (11.7%) in histological specimens (If sample is positive for fungal element in histopathology, it was considered as positive mycological criteria). Total IgE was elevated in 22 (36.6%) patients as shown in figure (6) .
Total IgE level is statistically not significant for the diagnosis of AFRS (P=0.1) ( fig. 7 ). For histopathological study that is shown in fig.  (8) , it is of excellent significance statistically in the diagnosis of bilateral nasal polyposis and AFRS (P=0.007), and of no significance with unilateral polyp (P=0.1). Only 5% patients show association of nasal polyposis with Samter's triad (nasal polyposis with aspirin intolerance and asthma) ( fig. 9 ). Therefore; only 7 patients of had findings consistent with AFRS. The characteristics of patients with AFRS is summarized in table 4. 
laboratory findings in AFRS patients
Discussion All patients in this study were immunocompetent with greatest number of patients with AFRS occur in the 3 rd decade of life, which is similar to the findings of Zakirullah et al (3) . In this current study, male:female (M/F) ratio in patients with AFRS is 1.3:1, the same male predominance as founded by Thahim et al (4) . However, the M/F ratio may be age dependent. A study done on UT Southwestern' children, male predominance were found (M/F ratio 2.1:1; average age=13 year) while in adults, females were predominant (M/F ratio 1:1.4; average age 36 year) (5) . Nasal obstruction, nasal congestion, nasal discharge and postnasal drip are the major clinical presentation in those patients. Same finding were observed by Hedayati et al (6) and Zakirullah et al (3) who found that 96% of his patients complain of nasal obstruction. In the current study, 7 patients had finding consistent with AFRS, the disease was unilateral in 5 (71.4%) of them and bilateral in 2 (28.6%). Bent and Kuhn (7) and Thahim et al (4) also reported unilateral predominance of the disease. On the other hand, Marple found 51% bilateral disease in 45 patients (8) . Operative details showed extensive polyposis and characteristic thick peanut-buttery tan to dark-green allergic mucin in all cases. Similar findings are reported by Bent and Kuhn (7) and by Schubert (9) . Samter's triad (the association of nasal polyposis, aspirin intolerance and asthma) was found in 5% of our patients; Kim JE report that 4.8% of patient undergone functional endoscopic sinus surgery had Samter's triad (10) . (11) . This variation in the results between the current study and the others may be due to geographic variation in the prevalence of AFRS. The most common CT findings in current study were mucosal thickening and osteomeatal complex obstruction both appeared in all patient 100%. Same findings reported by Mukherji et al (12) who found mucosal thickening in all the 45 studied patients. Also CT scan showed that unilateral disease was found in 5 of 7 patients diagnosed as having AFRS (71.4%) and 85.6% had double density sign, although these findings are not specific for AFRS, they remain relatively characteristic of the disease and may provide preoperative information supportive of a diagnosis of AFRS. Expansion or thinning of involved sinus walls is common in AFRS and is caused by the expansible nature of the accumulating mucin and polyps. Bone erosion found in 2 (3.3%) of patients. Bakhshaee et al (13) found 2 (5.26%) of his 60 patients were with bone erosion, this actually not due to direct invasion by the fungus but it results from long standing pressure by polyps and accumulation of mucin on the adjacent bone. Other laboratory investigations showed increased level of total IgE in 22 cases, however, not all of them were diagnosed as having AFRS because other immune mediated conditions are associated with high level of IgE e.g. allergic rhinitis. These results are matching with the reports of Schubert (14) . Total IgE values generally were elevated in AFRS, often to more than 1,000 IU/mL. Total IgE level traditionally has been used to monitor the clinical activity of allergic bronchopulmonary fungal disease. On the basis of similar IgE behavior associated with recurrence of AFRS, and therefore; it is proposed as a useful indicator of AFRS clinical activity, Schubert (14) . Thus, it can be concluded that AFRS is a significant cause of nasal polyposis. It is recommended that all patients with nasal polyposis biopsy should be taken and send for histopathology because AFRS is significant cause of nasal polyposis. Further studies should be done to detect the causative agents, the level of genu species, fungi, by doing culture method.
